The computation of the transport collision frequencies is discussed, provided the transfer cross sections are given at least for a discrete set of relative kinetic energies. Numerical investigations show that the most satisfying results are achieved by the use of rational interpolation of the transfer cross sections.
Introduction
The connecting quantities between the m athe matical formalism o f the kinetic theory o f gases, gas-mixtures and plasmas on one hand and the physical properties o f the molecules on the other hand are the differential cross sections. They are averaged over the angle of deflection with certain weighting functions, which are polynomials of the cosine o f this angle. This procedure yields the transfer collision cross sections [1] , which in this paper we assume to be given by experiments or theoretical investigations. They are functions o f the relative speed or -equivalently -o f the relative kinetic energy of the colliding particles. Following the usual way of proceeding, the next step is the introduction of transfer collision frequencies, which still depend on the relative kinetic energy [2] . The series expansion of these functions in terms of generalized Laguerre (Sonine) polynomials yields the definition of the temperature dependent transport collision frequencies. They are integrals over the whole range o f the energy and linear combinations of the ß-integrals o f Chapman and Cowling [3] . Their introduction enables to make use of their advantageous properties o f convergence, depending on the molecular interaction.
In this paper we are concerned w ith the procedure leading from the transfer collision cross sections, given for a set of discrete energy values, to the transport collision frequencies for a given tem perature. This procedure is decomposed in two parts, a) the suitable representation o f the energydependence of the transfer collision cross section and b) the integration of the result, running from 0 to oo. A discussion o f the temperature-dependence o f the transport collision frequencies will be given in P art II.
Definitions
Our considerations are based on the transfer collision cross sections for isotropic interactions, + 1 QijW = 2 n \ o i}{x, g r){l -P i (cos *)}dcos£, (1. In the context of this paper, the temperaturedependence o f the transport collision frequencies has been ignored, in our special example it cancelled out because of the introduction of the normalized form (3.4). For practical use, however, it is necessary to express them as functions of the temperature. This question will be discussed in a subsequent P art II.
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Appendix
The Relation Between the Q-Integrals and the Transport Collision Frequencies
The ß-integrals are defined as [3]
where we omitted the particle species indices i and j. 
Here Chapman and Cowling used certain cross sections
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